regime before Mr C P was discharged well in February 1972. Serum gastrin was then 255 pg/ml. In May 1972 hyperparathyroidism was confirmed by selective venous catheterization of the neck with parathyroid hormone estimations, which suggested involvement of more than one parathyroid gland. Neck exploration confirmed this and 31 of 4 hyperplastic glands, weighing 5 g, were removed. Postoperative recovery was uneventful, and serum calcium fell to normal.
During the same admission, before the exploration of the neck, tests of pituitary function showed no evidence of local or endocrine disturbance. In addition, urinary VMA and catecholamines were normal.
In November 1972 Mr C P was seen again when he was symptom free, normocalcemic and with no clinical or biochemical features attributable to his enlarged pituitary. In addition, he was normotensive (130/80 mmHg) without therapy.
Comment
This patient, therefore, had the Zollinger-Ellison syndrome and multiple endocrine adenomatosis (MEA) involving also the parathyroid and pituitary glands. Of patients with MEA 58% have peptic ulcers and possibly two-thirds of these have the Zollinger-Ellison syndrome; 20% of patients with MEA may present with symptoms or complications of peptic ulcer (Ballard et al. 1964 ). Our patient's Zollinger-Ellison syndrome was confirmed by extremely high gastrin levels and by immunofluorescent studies of the antral mucosa of the resected stomach which showed marked hyperplasia of the gastrin-producing cells. These features, and the apparent absence of gastrinsecreting tumour in association with the precipitous fall in serum gastrin after gastrectomy, would suggest a Type I Zollinger-Ellison syndrome in the classification suggested by Polak et al. (1972) .
Hyperparathyroidism occurs in 88 % of patients with MEA; over half will have multiple parathyroid involvement (Ballard et al. 1964 ). There have been conflicting reports of parathyroidectomy inducing remission of Zollinger-Ellison syndrome in MEA (Hill 1967 , Kerr & Smith 1967 . Unfortunately our patient's condition necessitated laparotomy before neck exploration could be performed.
In MEA involvement of the pituitary is common, occurring in 65 % of cases: but 2 in 5 of these have a nonfunctioning chromophobe adenoma (Ballard et al. 1964 ). We presume Mr C P has this type of tumour.
The condition can be inherited as an autosomal dominant (Werner 1963) . This patient has no relevant family history and his 4 children (aged 6 months to 10 years) are all well and normocalciemic. Since this disorder may not manifest itself until the second decade further follow up will, however, be necessary. Work of the past few years indicates that many of the protein and polypeptide hormones exist in several forms both in their gland of origin and in the plasma. This heterogeneity of protein and polypeptide hormones may be due to one or more of the following causes: precursors, isohormones, polymers, subunits, metabolites, artifacts of extraction and purification and tumour or adenoma hormone analogues.
After having established the existence of hormonal precursors for insulin and for parathyroid hormone and the existence of isohormones for parathyroid hormone, the significance of the subunits of the glycoprotein hormones was sought. ' The complete text of this lecture has been published under the title 'Polymorphism of protein and polypeptide hormones' by P Franchimont, U Gaspart, A Reuter & G Heynen (1972) Clinical Endocrinology 1, It was demonstrated that subunits circulate in pregnancy and that the cultured placenta secretes large quantities of the a subunit of HCG but small quantities of ,B subunit. Similar experiments have been performed with tissue cultures of feetal pituitaries in collaboration with Dr J L Pasteels. It was evident that the absolute level of a subunit is considerably greater than that of LH ,B subunit and the whole FSH and LH molecules from the beginning of the culture. This a subunit level declines more slowly and sometimes shows an independent and late increase.
We may speculate that the a and P subunits could be prohormones synthesized by independent mechanisms; cellular dedifferentiation such as that obtained during placenta cultures, might enhance the release of a subunit. The interaction between hormones and endocrine disease or calcium metabolism was reviewed from the author's published work with many collaborators (see references), or material in press. Emphasis was placed on the frequent occurrence of defective mineralization of osteoid, or even frank osteomalacia in patients with primary hyperparathyroidism even if very mild or normocalcmmic. This is reversible with low doses of vitamin D, as seen biochemically, histologically and radiologically. It appears that the hyperparathyroid state is the cause of vitamin D deficiency. It may be that this effect of vitamin D deficiency on the bones explains the sensitivity of isotopically determined bone turnover measurements to primary hyperparathyroidism.
The role of hyperabsorption of calcium by the gut, as a mechanism for the slight elevation of serum calcium characteristic of acromegaly was demonstrated from studies using calcium isotopes.
Finally, the response of Paget's disease, whether in the child or adult, to synthetic human calcitonin (CIBA-GEIGY) was reviewed. The results with respect to pain relief, biochemical features of activity and (after some years) radiological regression are striking.
